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Nine strong-motion records selected for input ground motion in performing
dynamic analysis of base-isolated buildings are presented in this report.
These records are:

Station Name Earthquake Faulting Type Source
1) El Centro Array #6 1979 Imperial Valley  Strike-slip USGS
2) El Centro Array #7 USGS
3) Lexington Dam Left Abut. 1989 Loma Prieta Strike-slip CSMIP
4) Hollister -'S St. & Pine CSMIP
5) Lucerne Valley SCE Sta. 1992 Landers Strike-slip SCE
6) Yermo - Fire Station CSMIP
7)  Petrolia - Fire Station 1992 Petrolia Thrust CSMIP
8) Sylmar - County Hosp. Lot 1994 Northridge Thrust CSMIP
9) Newhall - LA County Fire Sta. CSMIP

For each record, the processed-data plots are presented in the following
order:

e Phase 2 (Vol. 2) data: Instrument and baseline-corrected acceleration,
velocity and displacement. The data for first 40 seconds are plotted
with equal scaling for all three components. The Usable Data Bandwidth
used in the processing is indicated on the plots (see Definition of
Usable Data Bandwidth).

.o Phase 3 (Vol. 3) data: Response spectra. The pseudo-velocity
spectra(PSV), the pseudo-acceleration (PSA) and the displacement spectra
(SD) are presented on a tripartite logarithmic plot for each channel for
0%, 2%, 5%, 10% and 20% damping. The spectra are plotted for periods
within the Usable Data Bandwidth (see Usable Data Bandwidth). The
absolute acceleration spectra (Sa) are plotted against period with
linear-linear scaling from O to 6 seconds. Three channels are plotted
on a single page.



For ease of comparison, the data are plotted with equal scaling for all
records.

Lucerne Record An important special record is the Lucerne record from the
Landers earthquake. This record is unusual in that the instrument SMA-2,
owned by Southern California Edison (SCE), is quite nonstandard and its
calibration at long periods can be a problem. CSMIP has processed the raw
data provided by SCE (decoded from the original instrument voltages by
Kinemetrics) to include periods up to 5 seconds. This period was chosen
because the instrument tests done by Prof. Hudson at Caltech several years ago
showed the instrument had good calibration up to at least this period.

September 1995



DEFINITION OF USABLE DATA BANDWIDTH

The filter bands for each record are indicated on the plots for the Phase
2 and Phase 3 data. In standard processing, the digitized data are processed
and filtered using Ormsby filters. The data are first low-pass filtered using
a high-frequency filter with a corner frequency of 23 Hz and a roll-off
termination frequency of 25 Hz. Then the data are high-pass filtered using a
low-frequency filter with a corner frequency of 0.07 Hz and a roll-off
termination of 0.05 Hz. Therefore, the Phase 2 data is the result of the

digitized data being filtered by the bandpass filter H(f) with ramps as shown
in the figure:

H(f) i 4

- Usable Data Bandwidth i

1.0

! 1 -
f,. £, Frequency (Hz) foo fae

The Usable Data Bandwidth is defined as the band between frequencies £y
and f;, where fy and f; are the -3 dB points on the high-frequency and low-
frequency ramps, respectively. The value of H(f) is approximately equal to

0.7 for -3 dB (see Notes). The user should onlv use these data for analyses
within this bandwidth.

Notes:

1) The values of fy and f; can be calculated from the corner frequencies
(fgc, fL.) and the roll-off termination frequencies (fy,, fi.) used in the
processing by using the formulas fj = fz, + 0.3 * (£ - £5.) and
f, = £, - 0.3 % (f,. - f,). For example, the Usable Data Bandwidth for
data bandpass-filtered with ramps at 0.30 to 0.60 Hz and 23.0 to 25.0 Hz
is 0.51 Hz to 23.6 Hz (0.042 to 2.0 seconds period).

2) It is common in signal processing to plot 20 log;,[H(f)] versus frequency,
and express the ordinate value in decibels (abbreviated dB). Accordingly,
0 dB corresponds to a value of H(f) equal to 1; 20 dB is equivalent to
H(f) = 10, and -20 dB corresponds to H(f) = 0.1. Thus, at the -3 dB
frequency point, the amplitude of the transfer function, H(f) is reduced

to 0.7, while the power transmitted by the filter, H2(f), is reduced to
0.5.
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PSY (IN/SEC)

EL CENTRO, ARRAY 6, HUSTON ROD.:

IMPERIAL VALLEY EARTHQUAKE
OCTOBER 15, 1979

PHASE 3 DATA: RESPONSE SPECTRA
USABLE DATA BANDWIDTH: 0.13 TO 23.6 HZ
(0.04 TO 7.81 SEC)

100

CHN 1.

CSMIP S/N 942

230 DEG

FREQUENCY (HZ)

PSA (G)

RECORD ID: U0S42-S0000-00000.00 210 [
—— RESPONSE SPECTRA: PSV,PSA § SD ]
DAMPING VALUES: 0,2, 5, 10, 20% 1
10 Lasesl Laeel 1
.10 1 10
PERIOD (SEC)
CHN 2. uP CHN 3: 140 DEG
FREQUENCY (HZ) FREGUENCY (HZ)
1 10 1 .10
T TT T
PSA (G) ﬂ;
100 [ .
10 F
1¥
: ;
10 1 i 1 i il

1
PERIOD (SEC)

1
PEAIOD (SEC)

1000

100

10

PSY (CM/SEC)

1000

100

10

PSY (CM/SEC)



ABSOLUTE ACCELERATION, SA (o) ABSOLUTE ACCELERATION, SA (g)

ABSOLUTE ACCELERATION, SA (g}

IMPERIAL VALLEY EARTHGUAKE OF OCTOBER 15, 1979
EL CENTRO, ARRAY 6, HUSTON RD.

ACCELEROGRAM BANDPASS-FILTERED WITH RAMPS AT .03-.17 T0 23.0-25.0 HZ.

U0942-50000-00000.00 0B3095.1630-ELCENTOE

0

lllllllllIllll]llllllIIIIIIIIIlllllllllllllllllllllll

CHN 1. 230 DEG

DAMPING VALUES: 0, 2,5, 10, 20%

llllllllllllllllllllll|IIllllllllllllllIIIllIllllIllI

Illllf

0

26

24
22
20
18

LIy L L B A L

CHN 2: UP

IIIIllIllIllllllllllllll]|lll|lllllllllllllllllllllll

Illllllll]llIIlL_l__IlllllllLl'lll

DAMPING VALUES: 0, 2,5, 10, 20%

l[llll

!jllll

Lo 1o v b poe e by byl

1 2 3

4

5

Pry OO T A '}

IIIIIlllrlllll[IlllllllllIIIIllIlllllllllllllllllllll

CHN 3: 140 DEG

DAMPING VALUES: 0,2, 5, 10, 20%

llllllllllllllllIlllllll‘llll'llllllll‘l

Illlll

I T D O R MG O 0 e =

PERIOD (SEC)
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PSV (IN/SEC)

EL CENTRO, ARRAY 7, IMPERIAL VALLEY COLL.:

12

CSMIP S/N 028

CHN 1: 230 DEG
IMPERIAL VALLEY EARTHQUAKE
10 FHEGUEN(iiY {HZ) 10
OCTOBER 15, 1979 e I T 1000
100 [
PHASE 3 DATA: RESPONSE SPECTRA £
USABLE DATA BANDWIDTH: 0.13 TO 23.5 HZ 100
(0.04 TO 7.81 SEC) 3
RECORD ID: U5028-S0000-00000.00 10 &
1 10
—— RESPONSE SPECTRA: PSV,PSA & SD
DAMPING VALUES: 0,2, 5, 10, 20% .
1 1
.10 -
10 1 10
PERIOD (SEC)
CHN 2 UP CHN 3:; 140 DEG
FREQUENCY [WZ) FREGQUENCY (HZ)
10 1 10 10 1 .10
LR T T T 3 AL B AN ML B A T T 1000
100 L PSA (G) ol PSA (G} ol
L E E 100
10 3
- 3 310
1 F
[ - 5 1
10 3 Lgaaal 1 T e Ny 1 [ N

1
PERTOD {SEC)

PERIOD (SEC)



ABSOLUTE ACCELERATION, SA (g} ABSOLUTE ACCELERATION, SA (g)

ABSOLUTE ACCELERATION, SA (g)

IMPERIAL VALLEY EARTHGUAKE OF OCTOBER 15, 1979
EL CENTRO, ARRAY 7, IMPERIAL VALLEY COLL.
ACCELEROGRAM BANDPASS-FILTERED WITH RAMPS AT .03-.17 T0 23.0-25.0 HZ.
U5028-50000-00000.00 083095.1551-ELCENTO7

||lllllllllllllll|||llll(llllllllflllllllllllllllllllllllll

CHN 1: 230 DEG

DAMPING VALUES: 0,2, 5, 10, 20%

lllllllllllllllll|IIllIlllllllllllllllllllll‘IlII|l

IllllllllllIIIIIIllllllllllllllllIlllllllllllllllllllllllll

CHN 2. UP

DAMPING VALUES: 0, 2,5, 10, 20%

3 4 5

et bt} ' B T a e

llII|IIlI]lllIIllll]l][lII!IllllllllIIIIIIIIIIIIIIIIIIIIIII

CHN 3: 140 DEG

DAMPING VALUES: 0,2, S, 10, 20%

- . N
0IllllllllllllLJllllll!ll‘llllIllLIllI[lIlllllll[IIlIl[Ll

0 1 2 3 4
PERIOD (SEC)

13
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LEXINGTON DAM: CSMIP S/N 180

CHN 1: 90 DEG
. LEFT ABUTMENT
SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE FREOLENCY. )
. 10 i .10
OCTOBER 17, 1988 17:04 PDT — e oA—— Ty 1000
100
PHASE 3 DATA: RESPONSE SPECTRA F
USABLE DATA BANDWIDTH: 0.09 TO 23.6 HZ C 100
(0.04 TO 11.8 SEC) ]
RECORD ID: 574B80-S2130-89292.02 210 | &
- 7 10
——— RESPONSE SPECTRA: PSV,PSA § SD
DAMPING VALUES: 0, 2,5, 10, 20% y L
n 1
.10
PEF!IOD1 (SEC)
CHN 2. UP CHN 3: 0 DEG
LEFT ABUTMENT LEFT ABUTMENT
FHEGUEN;:Y (H2} FREQUENCY (HZ)

100 F

PSV (IN/SEC)

.10

10 1 .10

10 |

™ 1000

§ 100

PSV {CM/SEC)

{10

. i
F‘ER[OD1 {SEC) PERIOO (SEC)



SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17

ABSOLUTE ACCELERATION, SA (g} ABSOLUTE ACCELERATION, SA (g)

ABSOLUTE ACCELERATION, SA ({g)

LEXINGTON DAM

1989 17: 04 POT

ACCELEROGRAM BANDPASS-FILTERED WITH RAMPS AT .05-.10 TO 23.0-25.0 HZ.

57180-52130-B9292.02 082195.0952-0SHPD

CHN 1: 90 DEG

lTllllllIIllIIllIIIlllllllll—rlllllllll]ll||lllllllllllllll

LEFT ABUTMENT

DAMPING VALUES: 0, 2,5, 10, 20%

Lllllll|lllllllllllIllllllllllllllllllllIlII|lIlIiIlll:|rLl

3 4

T 1T T lllllllll]llllllIllIIIlllllIII|llll’llll|llll|llll[llll

CHN 2: UP

LEFT ABUTMENT .

DAMPING VALUES: 0. 2,5, 10, 20%

ll]IIllllIllllllIIIIllllIllllllllllllllllllllllll'lllllllll

CHN 3: 0 DEG

DAMPING VALUES: 0, 2,5, 10, 20%

LEFT ABUTMENT -

|Illlllllllllllllll|IlIIIlIIIIlIlIIIllIiIII|:||||

0

PERIOD (SEC)
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HOLLISTER - SOUTH STREET AND PINE DRIVE: CSMIP S/N 524

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE

OCTOBER 17, 1989 17:.04 PDT

PHASE 3 DATA: RESPONSE SPECTRA

USABLE DATA BANDWIDTH: 0.09 TO 23.6 HZ
(0.04 TO 11.8 SEC)

RECORD ID: 47524-S51585-89291.02

—— RESPONSE SPECTRA: PSV, PSA & SD

DAMPING VALUES: 0,2, 5, 10, 20%

CHN 2 UP

FREQUENCY [HZ)
1

100

PSV (IN/SEC)

10

.10

CHN 1. 90 DEG
FREQUENCY (HZ

PSA (B)

1
PERIOD (SEC

CHN 3: 0 DEG

FREQUENCY (HZ}

10 1 .10

| LI I S T Trrr T T

PSA (G)

N I
I Al

100 F

10 3

PSV (IN/SEC)

T VYT

T TTTT]

PSA (G)

10 o e | L s 1l L [ W)

1
PERTOD (SEC)

PERIOD (SEC)

22

1000

100

10

PSv {CM/SEC)

1000

100

10

PSV (CM/SEC)



SANTA CRUZ MTNS (LOMA PRIETA) EARTHGUAKE OCTOBER 17, 1989 17:04 POT

ABSOLUTE ACCELERATION, SA (g} ABSOLUTE ACCELERATION, SA (g}

ABSOLUTE ACCELERATION, SA (g)

3|IllllllllllllllllllIlllllll]llll]llllllllIIIIIIIIIII[IIII

2 -t
DAMPING VALUES: 0. 2,5, 10, 20%

0 lllilll|llll!lllLJ|IIlllllllLlllIlllLlllm
0

HOLLISTER - SOUTH STREET AND PINE DRIVE
ACCELEROGRAM BANDPASS-FILTERED WITH RAMPS AT .05-.10 TO 23.0-25.0 HZ.
47524-51585-89291.02 121489.1806-0SHPD

IllllIIIIIIIIIIIIIITII]DIIIIIIlllllllIlllllllllllllllllll

CHN 1: 90 DEG

DAMPING VALUES: 0, 2,5, 10, 20%

0 1 2 3 4 5 6

Il‘lllllllllllllI|Illlllllllllll(llll!llll‘llllllllllllll

CHN 2: UP

DAMPING VALUES: 0, 2,5, 10, 20%

CHN 3. O DEG

4 5 6
PERIOD (SEC)

23
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100

PSV (IN/SEC)

LUCERNE VALLEY: CSMIP S/N 060

LANDERS EARTHQUAKE
JUNE 28, 1992

10

CHN 1 L

FREQUENCY (HZ)
1

100 |
PHASE 3 DATA: RESPONSE SPECTRA g
USABLE DATA BANDWIDTH: 0.20 TO 23.6 HZ 5
(0.04 TO 4.90 SEC) -
RECORD ID: S00601-V0000-00000 .00 B0 f
——— PESPONSE SPECTRA: PSV, PSA § SD I
DAMPING VALUES: 0,2, 5. 10, 20% . L

.10

PSA (G

T TTTvT

1
PERIOD (SEC)

1
PERICD (SEC)

CHN 2. T CHN 3. V
FRAEQUENCY (HZ) FREQUENCY (HZ)
10 1 10 1
T T 1 1 T I - ™
L ] ]
1 L J
PSA (G) 7
B [ 10]
10 F 1l F .
- - o -
YE | E
L -
- - - :
.10 Lt oaaead 1 Lol 1 it el .

1
PERICO (SEC)

27

1000

100

10

PSV (CM/SEC)

1000

100

10

PSV (CM/SEC)



ABSOLUTE ACCELERATION, SA (g) ABSOLUTE ACCELERATION, SA (g)

ABSOLUTE ACCELERATION, SA (g}

14

LANDERS EARTHQUAKE OF JUNE 28
ACCELEROGRAM BANDPASS-FILTERED WITH RAMPS AT

LUCERNE VALLEY

1992 -

500601-v0000-00000.00 0B3195.1545-0SHPD

.12-.24 10 23.0-25.0 HZ.

12H

10+

CHN 1. L

DAMPING VALUES: 0.2, 5

IIIIIIIIIIIIIIlllllllIllllIlllllllllllllllllllllllllll'llll

|||I|l|||]lll||

10, 20%

4

|l|'|lll

10

llllllllllllIlIlllllllrrllllllllllllllllIlll[llll]l

CHN 2. T

DAMPING VALUES: 0,2, 5,

llilllll

10, 20%

IIIl|IIllllllIlIll|IllllllIIIIIIII|Illlllllllllllllllllllll

CHN 3. Vv

DAMPING VALUES: 0,2, 5, 10, 20%

NP I NI WS NI AT A AN S A

3
PERIOD (SEC)

4

5

28
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LANDERS EARTHQUAKE (PRELIM. PROCESSING)

PSY (IN/SEC)

YERMO - FIRE STATION: CSMIP S/N 074

JUNE 28, 1992 04: 58 PDT

CHN 1. 360 DEG

FREQUENCY  (HZ)
1

PSA (G)

100 F 10
PHASE 3 DATA: RESPONSE SPECTRA - h
USABLE DATA BANDWIDTH: 0.06 TO 23.6 HZ N N
(0.04 TO 15.6 SEC) E
RECORD ID: 22074-51695-921B9.02 £10 3
— RESPONSE SPECTRA: PSV, PSA § SD ]
DAMPING VALUES: 0, 2,5, 10, 20% 1k
10 1 | 1 1 Il I we |
.10 1 10
PERIOD (SEC)
CHN 2: UP CHN 3: 270 DEG
FREQUENCY ({HZ} FREQUENCY (HZ)
10 1 10 10 1 .10
T T LA S T T Ty AAARE I
PSA (B) 1& FIA @ 1&
100 | ‘ 1 E i
4: : ]
10 F 3
1E £
] ]
10 a1 aaaal 1 [ N N Lo b el | I \ 1 | | 1

1
PERIOD (SEC)

1
PERIOD (SEC)

32

1000

100

10

PSV (CM/SEC)

1000

100

10

PSv (CM/SEC)



ABSOLUTE ACCELERATION, SA (g} ABSOLUTE ACCELERATION, SA (g)

ABSOLUTE ACCELERATION, SA (g}

LANDERS EARTHQUAKE (PRELIM. PROCESSING) JUNE 28, 1992 04: 58 POT
YERMO - FIRE STATION
ACCELEROGRAM BANDOPASS-FILTERED WITH RAMPS AT .05-.07 T0O 23.0-25.0 HZ.
22074-51695-92189.02 101192.004B-0SHPD

llllllllrlllllllllllIlllllllllllll‘llllIlllllllllllllllllllr

CHN 1. 360 DEG

DAMPING VALUES: 0, 2,5, 10, 20%

05 1 2 3 2 5 5
3 VLT LRI ] LR L I T I LU l LI I LI ] 17T |_' FTTrT l TTTT l LA r CTrTT
CHN 2 UP

2k _
W DAMPING VALUES: 0. 2,5, 10, 20%

1t -

0. l l ' I ! i J r 3 ' I l I 1 4 L 1 I 1 1 1 1] | L - ' b 4 b 4
0 1 2 3 4 5 5

2 Vi1 l ' TT1 l LR ER R I L L [ T’ TTT ] 11T TT ] L] I TT |77l T TTT I 1T TT I T T I LSRR

CHN 3: 270 DEG

DAMPING VALUES: 0,2, 5. 10, 20%

lllllllllllllllIIII'IIII'IIII||Il

PERIOD (SEC)
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PETROLIA: CSMIP S/N 156
CHN 1: 90 DEG
CAPE MENDOCINQ EQ. (PRELIM. PROCESS.) CREQUENCY (D)
APRIL 25, 1992 11:06 POT . 0 - O S
I ]
100 k 19
PHASE 3 DATA: RESPONSE SPECTRA s |
USABLE DATA BANDWIDTH: 0.06 TO 23.6 HZ N i
(0.04 TO 15.6 SEC) - §
RECORD ID: B89156-52597-92118.03 21w | ]
——— RESPONSE SPECTRA: PSV, PSA § SD ]
DAMPING VALUES: 0,2, 5, 10. 20% y b 1
.10 : — =
.10 i 10
PERIOD (SEC)
CHN 2 UP CHN 3: 0 DEG
FREQUENCY (H2) FREQUENCY (H2)
10 i 10 10 1 10
T |l'll | L [ I I T llllll T 1 L) IIFI’_Il T T L) |Illf] L]
PSA (G) (; PSA (G) SO (IN) m-*
100 | 1_ F ]
: ) 11 3
TN | VN :
Eo | . 'Awﬁéaﬁﬂﬁf ¢ Ik ]
n C % %@ "
1 3 3
: :
10 | 1 1 N t wal n L . I\ sl ! L N
0
10 pzmon1 (SEC) 10 10 pemou1 {SEC) !
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1000

100

pPSv (CM/SEC)

10

1000

100

pSy (CM/SEC)

10



ABSOLUTE ACCELERATION, SA (g} ABSOLUTE ACCELERATION, SA (9)

ABSOLUTE ACCELERATION, SA (g}

CAPE MENDOCINO EG. (PRELIM. PROCESS.) APRIL 25, 1992 11:06 POT

PETROLIA
ACCELEROGRAM BANOPASS-FILTERED WITH RAMPS AT .05-.07 TO 23.0-25.0 HZ.
89156-52597-92118.03 112192. 1640-05SHPD

ITIITI[ll‘llIT‘lj*ll‘llll‘ljll—lllllllllTllT!‘rll}lIllillllll

CHN 1: 90 DEG

DAMPING VALUES: 0, 2.5, 10, 20%

':\\
0 PRERTENSS IUTR TN AU TN ARSI IS IO T PO O 5 e
4
2ﬁll]lllllll—l—r]rT11T|IT||I|lllllllll||||||||lrr—rlTr|||||||
CHN 2: UP
1M -
DAMPING VALUES: 0.2.5, 10, 20%

1 2 3 4 5

“|l“ﬁilflil|Ill|]l|llIT|l‘lil\‘]‘\‘!ll\lll1lll|l|“‘f‘l|’il

CHN 3: 0 DEG

DAMPING VALUES: 0, 2, 5. 10. 20%

tllllllllLJ]llllile = | S I
1

PERIOD (SEC)
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SYLMAR - COUNTY HOSP. PARKING LOT. CSMIP S/N 514

NORTHRIDGE EARTHOUAKE
JANUARY 17, 1994 04: 31 PST

PHASE 3 DATA: RESPONSE SPECTRA
USABLE DATA BANDWIDTH: 0.10 TO 23.6 HZ
(0.04 TO 9.80 SEC)

RECORD ID: 24514-55254-94017.03

——— RESPONSE SPECTRA: PSV,PSA & SD
DAMPING VALUES: 0.2, 5, 10, 20%
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ABSOLUTE ACCELERATION, SA (g) ABSOLUTE ACCELERATION, SA (o)

ABSOLUTE ACCELERATION, SA (g)

NORTHRIDGE EARTHGUAKE. JANUARY 17, 1994 04: 31 PST
SYLMAR - COUNTY HOSP. PARKING LOT
ACCELEROGRAM BANDPASS-FILTERED WITH RAMPS AT .06-.12 TO 23.0-25.0 HZ.
24514-55254-94017.,03 020494.0929~0SHPD
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NEWHALL - LA COUNTY FIRE STATION: CSMIP S/N 279

NORTHRIDGE EARTHQUAKE
JANUARY 17, 1994 04: 31 PST

PHASE 3 DATA: BESPONSE SPECTRA
USABLE DATA BANDWIDTH: 0.40 TQ 23.6 HZ
{0.04 TO 9.80 SEC)

RECORD ID: 24279-524989-94021.02

——— RESPONSE SPECTRA: PSV,PSA § SD
DAMPING VALUES: 0, 2.5, 10, 20%
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ABSOLUTE ACCELERATION, SA (g) ABSOLUTE ACCELERATION, SA (g)

ABSOLUTE ACCELERATION, SA (g)

NORTHRIDGE EARTHGUAKE JANUARY .17, 1994 04: 31 PST
NEWHALL - LA COUNTY FIRE STATION
ACCELEROGRAM BANDPASS-FILTERED WITH RAMPS AT .06-.12 T0O 23.0-25.0 HZ.
24279-52499-94021.02 020434.0347-0SHPD
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